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TECHNICAL  REPORT  SUMMARY 

FINAL  REPORT  -  AUTOMATED  AIR  INFORMATION  PRODUCTION  SYSTEM 

1.  Technical  Problem 

The  Aeronautical  Information  Department  (AD)  of  the  Defense  Mapping 
Agency  Aerospace  Center  (DMAAC)  is  responsible  for  the  acquisition,  maintenance 
evaluation,  and  exploitation  of  aeronautical  information  to  support  Defense 
Mapping  Agency  Aerospace  Charts  and  Flight  Information  Publications  (FLIPS) 
distributed  worldwide.  This  information  is  provided  to  the  Department  of 
Defense  (DoD)  and  other  agencies  and  authorized  users  for  flight  operations 
and  logistical  planning  purposes.  The  major  AD  production  programs  are  DoD 
Flight  Information  Publications  (FLIPS) ,  Navigation/Planning  and  Special 
Purpose  Charts ,  Special  Products,  and  Automated  Air  Facility  Information  File 
(AAFIF) .  Each  production  program  also  results  in  several  outputs. 

The  AAIPS  system  involves  a  functional  configuration  comprised  of  three 
subsystems:  Publishing;  Air  Facility;  and  charting.  These  subsystems 
accomplish  the  automated  production  workload  of  all  FLIPS  and  the  AAFIF.  This 
effort  encompassed  the  analysis,  design,  and  specification  of  all  hardware 
components,  software  and  all  user  procedures  comprising  each  subsystem. 

The  FLIP  products  are  associated  with  the  following  geographical  areas: 
Alaska,  Pacific  Australasia  Anaractica,  Canada  North  Atlantic,  United  States, 
Caribbean  South  America,  Europe  North  Africa  Middle  East,  and  Africa.  For 
each  of  these  geographical  areas  Planning  documents,  Enroute  Charts  and 
Supplements,  and  Terminal  Procedures  are  produced. 

The  AAFIF  contains  evaluated  information  pertaining  to  all  foreign  free 
world  airways.  The  informational  content  is  categorized  as  General  Identifi¬ 
cation  and  Description,  Operational  Users,  Navigation  Aids  and  Communications, 
Airfield  Descriptions,  Maintenance  and  Servicing,  Special  Purpose  Equipment 
Base  Services,  and  Transportation  Weather.  A  total  of  about  90  different 
products  constitute  the  scheduled  production. 


2.  General  Methodology 

Methods  used  during  the  course  of  the  project  Included  the  review  and 
assessment  of  production  environments,  current  hardware  systems,  and  software 
technology.  Product  data  bases  were  developed  and  independent  subsystems 
were  designed  and  implemented  according  to  user  requirements.  Interactive 
software  and  procedures  were  also  established.  Subsystem  test  and  evaluation 
were  performed  at  DMAAC,  St.  Louis,  MO. 

3.  Technical  Results 

The  AAIPS  pilot  system  concluded  that  the  concept  was  valid,  efficient 
on-line  revision  existed,  operational  procedures  were  the  key  to  integration, 
and  the  selected  hardware  was  responsive.  The  major  technical  result  was  the 
production  of  quality  graphics  and  products  meeting  all  FLIP  production 
specifications  currently  in  use. 

4.  Implications  for  Further  Research 

Three  major  areas  should  be  addressed  as  future  considerations:  inter¬ 
faces;  products;  and  technology.  Regarding  interfaces,  consideration  could 
be  given  to  the  possible  digital  transmission  of  the  AAFIF  and  FLIP  products 
or  possibly  a  subset  of  the  product  by-passing  the  recording  and  printing 
process  at  DMAAC.  The  products  area  should  be  seriously  considered  for 
further  research.  Under  this  area,  format  size  and  of  special  interest, 
symbology  should  be  reveiwed  to  provide  streamling  of  product  specification 
and  thus  providing  greater  flexibility.  The  technologies  of  computer /periph¬ 
eral  hardware,  telecommunications  hardware,  and  printer/plotter /recorders 
should  be  monitored. 

5.  Special  Comments 

The  AAIPS  is  one  of  the  first  major  multiple-technology  systems  implement¬ 
ed  in  the  production  environment  for  the  purpose  of  supporting  cartographic 
production  requirements. 
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EVALUATION 


The  Automated  Air  Information  Production  System  (AAIPS) 
is  being  integrated  into  the  production  environment  of  the 
Defense  Mapping  Agency  Aerospace  Center's  Aeronautical  Informa¬ 
tion  Department  (DMAAC/AD)  in  a  phased  manner.  The  first  phase, 
which  this  report  covers,  involved  a  total  system  design  with 
implementation  of  a  pilot  system  to  prove  system  design  concepts 
and  operational  software.  Successful  testing  of  the  pilot 
system  has  shown  that  AAIPS  will  be  able  to  meet  the  strict 
schedules  imposed  on  production  of  Flight  Information  Publications 
and  will  provide  a  more  efficient  and  up-to-date  Air  Facilities 
data  base  than  is  presently  available. 


f  £OHN  R.  BAUMANN 
'Project  Engineer 
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SECTION  I 


INTRODUCTION 


1.0  General 

This  is  the  final  Technical  Report,  Automated  Air  Information  Production 
System  (AAIPS) ,  Rome  Air  Development  Center  Contract  Number  F30602-77-C-0065. 
This  report  is  submitted  as  required  by  Contract  CDRL  Item  A012  and  has  been 
prepared  in  accordance  with  Data  Item  Description  DI-S-3591/A,  MIL-STD-847A 
and  other  pertinent  directives. 

1.1  Background 

The  Aeronautical  Information  Department  (AD)  of  the  Defense  Mapping 
Agency  Aerospace  Center  (DMAAC)  is  responsible  for  the  acquisition,  mainten- 

r 

ance  evaluation  and  exploitation  of  aeronautical  information  to  support 
Defense  Mapping  Agency  (DMA)  Aerospace  Charts  and  Flight  Information  Publica¬ 
tions  (FLIPS)  distributed  worldwide.  This  information  is  provided  to  the 
Department  of  Defense  (DoD)  and  other  agencies  and  authorized  users  for 
flight  operations  and  logistical  planning  purposes. 

The  major  AD  production  programs  include: 

/  DoD  Flight  Information  Publications  (FLIPS) ? 

/  Navigation/Planning  and  Special  Purpose  Charts; 

/  Special  Products;  and 

/  Automated  Air  Facility  Information  File  (AAFIF) . 

1.1.1  Flight  Information  Publications 

FLIP  products  are  associated  with  the  following  geographical  areas : 
Alaska, 

Pacific  Australasia  Anaractica, 

Canada  North  Atlantic, 

United  States, 

Caribbean  South  America, 

Europe  North  Africa  Middle  East,  and  Africa. 
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For  each  geographical  area  AFLIPs  of  the  following  general  types  are 
produced:  Planning  documents,  Enroute  Charts  and  Supplements,  and  Terminal 
Procedures . 


1.1. 1.1  Planning  Documents 

Each  of  the  eight  separate  planning  documents  primarily  consist  of  pre¬ 
flight  planning  information  such  as  special  use  air  space  and  pilot  procedures. 
These  documents  collectively  consist  of  about  50,000  lines  of  text.  There 
are  about  3600  update  transactions  performed  annually  to  the  planning  documents 
representing  about  38,500  text  line  changes. 

1 . 1 . 1 . 2  Enroute  Charts  &  Supplements 

The  89  Enroute  Charts  are  produced  in  large  graphic  format  (20H  X  45") 
and  typically  require  over  30,000  changes  per  year.  The  six  textual  Enroute 
Supplements  contain  140,000  lines  of  text.  Nearly  45,000  update  transactions 
are  performed  on  these  documents  annually  representing  over  62,000  lines  of 
text  changes.  Information  contained  within  these  documents  are  airway  system/ 
special  use  airspace,  aerodrome  data,  and  navigational  facilities.  The 
Enroute  Supplements  for  foreign  areas  also  contain  sketches  of  selected 
aerodromes  and  heliports. 

The  IFR  Enroute  Supplement  U.S.  is  essentially  textual  content  with 
no  aerodrome  sketches. 

The  VFR  Supplement  for  the  United  States  contains  aerodrome  information 
consisting  of  aerodrome  sketches  with  supporting  text  of  military  and  general 
aviation  VFR  aerodromes  (landplanes,  seaplanes,  and  helicopters). 

1.1. 1.3  Terminal  Procedures 

The  publications  are  standardized  graphics  illustrating  predetermined 
maneuvers  for  runway  approaches  and  landinqs  and  instrument  meterological 
conditions.  The  three  basic  types  of  Terminal  Procedures  are: 
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Instrument  Approach  Procedures  (IAPs) ; 

Standard  Instrument  Departures  (SIDs) ;  and 

Terminal  Charts 

There  are  approximately  3000  IAPs  for  which  over  17000  changes  are  made 
annually.  Similarly  there  are  over  1350  SIDs  for  which  as  many  as  2400  changes 
are  made  per  year.  Finally,  there  are  nearly  550  terminal  charts  for  which 
over  1600  updates  are  made  each  year. 


1.1.2  Navigation/Planning  and  Special  Purpose  Charts 


The  charts  in  this  series  all  require  special  overprints  containing 
selected  aeronautical  information  such  as  airfields,  electronic  navigation 
aids,  and  special  use  airspace.  The  overprint  data  is  portrayed  by  symboliza¬ 
tion  with  textual  description.  The  annual  workload  is  nearly  1000  compila¬ 
tions/revisions  per  year.  The  types  of  charts  and  their  associated  product 
scales  are  as  follows: 


Tactical  Pilotage  Chart 
Operational  Navigation  Chart 
Jet  Navigation  Chart 
Global  Navigation/Planning  Chart 


1:500,000; 
1:1,000,000; 
1:2,000,000;  and 
1:5,000,000. 


1.1.3  Aeronautical  Information  Special  Products 


The  special  products  are  of  three  varieties: 


Aeronautical  Video  Mapping; 
Tactical  Situation  Displays;  and 


Air  Field  Diagrams. 


1.1.4  Automated  Air  Facilities  Information  File  (AAFIF) 

AAFIF  is  an  automated  file  of  evaluated  information  pertaining  to  all 
foreign  free  world  airways.  Approximately  44,000  airfield  records  are 
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currently  maintained  on  the  AAF1F  with  about  2700  information  updates 
received  by  AD  daily.  AAFIF  resides  on  reels  of  magnetic  tape  and  a  disk 
file  on  the  UNIVAC  1108  with  the  informational  content  categorized  as  follows: 

General  Identification  and  Description; 

Operational  Users; 

Navigation  Aids  and  Communications; 

Airfield  Description; 

Maintenance  and  Servicing; 

Special  Purpose  Equipment  Base  Services;  and 
Transporation  Weather. 

Outputs  derived  from  AAFIF  source  information,  totaling  about  90 
different  products,  are  recorded  on  magnetic  tape  or  printed.  About  one- 
third  are  in  digital  tape  format  with  the  remainder  as  hardcopy  printed 
reports.  Scheduled  product  users  are: 

Defense  Intelligence  Agency  (DIA) ; 

World  Wide  Military  Command  and  Control  System  (WWMCCS) ;  and 
Other  U.  S.  Government  Agencies. 

1.2  Purpose 

This  report  is  the  culmination  of  the  work  performed  during  Phase  I  of 
the  AAIPS  program  development.  Included  herein  is  information  regarding 
the  System  Overview,  Training,  Test  and  Evaluation,  and  Conclusions  and 
Recommendations.  The  requirements,  functional  design,  and  operational 
considerations  of  each  subsystem  will  be  presented. 

1.3  Report  Organization 

This  report  is  organized  into  five  volumes.  Volume  One  deals  with  the 
AAIPS  System  Overview,  Training,  Test  and  Evaluation  and  presents  Conclusions 
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and  Recommendations.  Each  of  the  remaining  four  volumes  deal  with  one  of 
the  subsystems,  its  functional  requirements,  design /  operational  considera¬ 
tions,  and  conclusions  and  recommendations. 

1.4  References 

The  numerous  references  used  for  the  completion  of  this  project  and 
the  production  of  reports  are  either  required  or  fall  under  the  SOW  specifica 
tions. 


SECTION  2 


AAIPS  SYSTEM  OVERVIEW 


2.0  Overall  Requirements/Capabilities 

The  AAIPS  system  involves  a  functional  configuration  comprised  of  three 
subsystems  known  as  the  Publishing  subsystem,  the  Air  Facility  subsystem, 
and  the  Charting  subsystem.  These  subsystems  accomplish  the  automated 
production  workload  of  all  Flight  Information  Products  (FLIPs)  and  the 
Automated  Air  Facilities  Information  File  (AAFIF)  as  described  in  Section 
1.1.1  of  this  report  (Figure  No.  2-1). 

There  are  eight  overall  system  requirements.  Each  subsystem  outputs 
to  a  device  associated  with  the  Charting  Subsystem  which,  in  turn,  creates 
composite  ready-for-production  film  negatives  as  well  as  aeronautical 
overprints.  The  subsystems  provide  an  extensive  machine-editing  capability 
at  the  time  and  place  of  data  entry  to  allow  for  operator  notification  of 
invalid  data  rejection.  A  restart  Capability  which  protects  against  data 
loss  and  allows  the  restart  of  all  jobs  is  also  provided  on  each  subsystem. 
The  mean-time-between  failure  (MTBF)  of  the  system  is  no  less  than  120 
hours  under  the  worst  of  specified  environmental  conditions  as  per  MIL- 
STD-781B.  The  system's  mean-corrective-maintenance-time  (MCT)  is  no  more 
than  45  minutes.  The  subsystems  accept  and  output  codified  data  is  in 
ASCII  code. 

The  System  Security  requirements  are  provided  as  explained  below. 

Remote  terminal  users  are  required  to  prove  their  authorizations  before 
obtaining  access  to  the  system.  The  supervisory  console  restricts  access 
with  its  disabling/enabling  control  over  remote  terminals.  Irregular  log-on 
procedures  resulting  in  access  denial  are  automatically  accounted  for  and 
recorded.  Appropriate  security  markings  are  appended  to  all  hardcopy 
reports  and  softcopy  displays  regarding  classified  information. 
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AUTOMATED  AIR  INFORMATION  PRODUCTION  SYSTEM 

Figure  No.  2-1 


2.1  Operational  Environment 

The  AAIPS  system  operational  environment  manifests  itself  in  three 
tangible  perspectives:  operational  procedures;  hardware  environment;  and 
personnel  functions.  The  overall  functional  framework  implemented  for  the 
AAIPS  will  be  integrated  within  the  AD  environment  as  illustrated  in  Figure 
No.  2-2.  The  Automation  Division  will  assume  the  responsibility  for  the 
management  of  the  AAIPS  production  environment. 

2.1.1  Operational  Procedures 

The  operational  procedures  within  the  Aeronautical  Department  have 
undergone  several  changes  with  the  addition  of  the  Charting,  Air  Facilities, 
and  Publishing  subsystems.  These  changes  are  necessary  to  provide  for  a 
smooth  integration  of  the  AAIPS  into  the  current  organizational  structure. 
The  details  of  these  procedures  are  listed  in  subsequent  volumes  of  this 
report.  It  is  projected  that  the  operational  procedures  will  be  refined, 
on  a  continual  basis,  at  some  point  where  they  are  deemed  optimum. 

2.1.2  Hardware 

The  Charting  subsystem  hardware  configuration  is  comprised  of  a 
Tektronix  4014-1,  Data  Automation  digitizing  table,  Tektronix  4631  hardcopy 
unit,  Eclipse  S230,  -j4K  words  disk  unit,  192MB  teleprinters,  and  9-Track 
MTU's  (Figure  2-3).  The  Charting  Subsystem's  output  device  is  an  Electron 
Beam  Recorder  (EBR) .  It  is  a  self-supporting  subsystem  and  services  the 
output  requirements  for  all  three  subsystems  (Figure  2-4) . 

The  Air  Facilities/Publishing  Subsystem's  hardware  configuration 
includes  Datagraphix  terminals,  dasher,  card  reader/punch ,  high-speed  line 
printer,  7-Track  556/800  bpi  MTU,  9-Track  556/800  bpi  MTU,  9-Track  1600  bpi 
MTU,  192MB  disk,  and  an  Eclipse  C330-128K  words.  (Figure  2-5). 

2.1.3  Personnel 

Some  personnel  changes  will  take  place  in  the  production  environment. 
The  extent  of  change  and  functional  realignment  for  the  AAIPS  production 
environment  will  not  change  the  current  lines  of  responsibility  and 
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AAIPS  FUNCTIONAL  OVERVIEW 


ECLIPSE  S230 

9  track  64K  WORDS 


CHARTING  SUBSYSTEM  DIGITIZING/PROCESSING  STATION 

Figure  No.  2-3 


CHARTING  SUBSYSTEM  OUTPUT  DEVICE  (ELECTRON  BEAM  RECORDER) 

Figure  No.  2-4 


AIR  FACILITIES/PUBLISHING  SUBSYSTEMS  PILOT  HARDWARE  CONFIGURATION 

Figure  No.  2-5 


authority  within  the  AD  organization.  The  ultimate  source  of  authority  and 
responsibility  over  the  correctness  of  the  FLIP  products  and  accuracy  of 
the  AAFIF  information  rests  entirely  with  the  Aeronautical  Information 
Specialist  in  ADD. 

2.2  Subsystems 

The  principal  purpose  of  all  three  subsystems  of  AAIPS  is  the  reduction 
of  the  labor  required  (by  manual  methods)  for  the  revision  and  republication 
of  information  critical  to  flight  operations  and  logistical  planning,  in 
view  of  the  anticipated  growth  of  both  types  and  volumes  of  information. 

A  by-product  of  that  reduction  of  labor  is  the  improvement  of  response  time 
between  receipt  of  changes  to  air  navigation/air  facilities  data  and  the 
dissemination  of  the  new  data  to  all  users. 

2.2.1  Publishing  Subsystem 

The  purpose  of  the  DMAAC  publishing  subsystem  is  to  permit  the  publi¬ 
cations  to  be  produced  on  modem  electronic  equipment,  extend  the  power 
and  flexibility  of  digital  manipulation  to  the  updating  and  reformatting 
of  the  publications,  and  reduce  the  manpower  required  to  produce  the 
publications. 

2. 2. 1.1  Requirements 

The  Publishing  subsystem  provides  a  well  human  engineered,  cost- 
effective,  high  quality  replacement  of  the  manual  document- to -tub  file- 
to-varitype-to-tub  file-to-camera  system  it  replaces.  The  subsystem 
must  avoid  extensive  training,  excessive  errors,  operator  frustration, 
and  production  delays.  Continuity  of  update  sessions  must  be  insured. 

The  subsystem  must  be  a  flexible  and  responsive  tool  that  is  highly  auto¬ 
matic.  Additional  requirements  are  high  quality  control  through  system 
proofing  aids  and  reports,  the  ability  to  distinguish  symbology  in  update 
mode,  comprehens ive  error  diagnostics,  flexible  error  correction  procedures, 
and  dependable  automated  assistance. 
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2. 2. 1.2  Functional  Design 

The  DMAAC  Publishing  subsystem  is  designed  to  create  and  maintain 
complex  flight  information  publications  (FLIPs)  used  by  military  pilots 
all  over  the  world.  The  major  functional  areas  are:  log-on/log-off; 
publication  identification  and  creation;  display  manipulation;  update 
pages;  file  management;  publication  reports  and  statistics;  repagination  and 
output  to  CBR;  and  publication  proofing.  Each  of  these  are  described  in 
detail  in  subsequent  volumes  of  this  report. 

2. 2. 1.3  Operational  Considerations 

The  Aeronautical  Information  Department  (AD)  of  DMAAC  publishes  flight 
and  air  facilities  information.  These  publications  are  used  by  DoD  agencies, 
U.S.  Commands ,  military  services,  and  other  authorized  users  for  flight 
operations  and  logistical  planning.  These  publications  result  in  about 
140  issues  and  1.5  million  lines  of  text  per  year  with  a  50%  annual  character 
change  rate.  The  data  base  structure  of  the  Publishing  subsystem  is 
designed  to  accommodate  that  data  necessary  for  the  production  of  the  publi¬ 
cations  as  well  as  the  ready  access  and  maintenance  of  the  data. 

2.2.2  Air  Facilities  Subsystem 

The  Air  Facilities  subsystem  is  tasked  with  the  responsibility  of  main¬ 
taining  the  AAFIF  data  base  and  supporting  on-line  queries,  selective  data 
base  retrieval,  AAFIF  special  report  generation,  scheduled  tape  and  hard¬ 
copy  report  generation,  and  generation  of  formatted  tape  files  for  the 
Charting  output  device  to  record  film  negatives  of  the  ASSOTW  report. 

2. 2. 2.1  Requirements 

The  Air  Facilities  subsystem  is  required  to  receive  input  in  the  form 
of  AAFIF  update  request  forms,  special  air  information  requests,  interactive 
analyst's  queries  and  data  entry  through  local  and  remote  terminals,  and 
auxiliary  tape  input  for  AAFIF  conversion.  The  Air  Facilities  subsystem 
is  required  to  provide  data  base  processing,  update,  and  retrieval, 
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hardcopy  printout,  output  and  ASSOTW  EBR  tape  processing,  security,  and 
special  report  generation.  Compliance  with  these  requirements  result  in 
the  following  outputs:  extracted  subsets  of  AAFIF  data  base,  AAFIF  special 
reports,  special  and  scheduled  tape  and  hardcopy  products  from  AAFIF  data 
base,  and  ASSOTW  EBR  tapes  for  the  Charting  subsystem.  The  Air  Facilities 
subsystem  must  also  provide  the  means  for  displaying  AAFIF  file  contents 
for  analyst's  review  (local  and  remote) . 

2. 2. 2. 2  Functional  Design 

The  major  functional  areas  of  the  Air  Facilities  subsystem  are:  data 
base  initialization,  data  base  update,  data  base  retrieval,  product  output. 
These  areas  allow  the  subsystem  to  fulfill  its  requirements  to  AAIPS  as  well 
as  utilizing  the  Automated  Air  Facilities  Information  File  (AAFIF) .  Each 
of  these  are  discussed  in  detail  in  subsequent  volumes  of  this  report. 

2. 2. 2. 3  Operational  Considerations 

The  Air  Facilities  subsystem  data  base  is  designed  to  assist  in  the 
maintenance  and  production  of  ASSOTWs,  SAIRs,  and  update  functions  by  the 
Defense  Mapping  Agency  Aerospace  Center.  The  effort's  main  purpose 
is  to  create  an  on-line  retrieval  and  update  system  that  permits  inter¬ 
active  dialogues  between  users  and  the  computer.  This  subsystem  contains 
the  2300  airfield  records  of  the  AAFIF  data  base  and  completes  an  average 
of  135*  update  transactions  per  day.  * (This  number  is  expected  to  increase 
to  2000) . 

2.2.3  Charting  Subsystem 

The  Charting  subsystem  of  the  Automated  Air  Information  Production 
System  (AAIPS)  is  tasked  with  the  capture,  revision,  and  output  of  graphic 
data  appearing  throughout  the  DMAAC  Flight  Information  Publications  (FLIPs) . 
Consistent  with  the  time-saving  purpose  of  all  three  subsystems,  the 
Charting  subsystem  achieves  its  goal  by  the  preservation  of  data  in  digital 
form  and  providing  techniques  to  effect  the  simplicity  of  alteration  of 
the  data. 
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2.2.3. 1  Requirements 

The  subsystem  is  required  to  support  the  creation  and  maintenance  of  a 
FLIP  graphic  data  base  which  is  further  exploited  to  generate  other  FLIP 
products.  The  Charting  subsystem  also  accepts  data  from  the  Publishing  and 
Air  Facilities  subsystems,  merges  charting  data  with  textual  data  from 
the  Publishing  subsystem,  and  generates  final  film  negatives  that  are  ready 
for  production  through  the  Electron  Beam  Recorder. 

2.2. 3.2  Functional  Design 

The  Charting  subsystem  provides  interactive  data  acquisition/revision, 
EBR  data  processing,  EBR  control  processing/recording,  EBR  symbol/text 
library  maintenance,  charting  data  base  maintenance,  EBR  graphic  data  base 
maintenance.  The  four  major  functional  areas  are:  Interactive  Data 
Acquisition,  EBR  Data  Preparation,  EBR  Control  Processing,  Master  Font./ 
Symbol  File  Processing. 

2. 2. 3. 3  Operational  Considerations 

The  Charting  subsystem  is  designed  and  implemented  in  a  functionally 
modular  fashion  with  each  operation  performed  having  a  very  discrete  result. 
Well  defined  functions  are  implemented  which,  under  operator  control,- 
can  be  linked  together  to  accomplish  very  complex  digitizing  or  editing 
functions.  The  system  is  menu-driven  with  the  menu  containing  thirteen 
(13)  functional  capabilities  which  are  devided  into  162  subfunctions  or 
operations. 

2. 2. 3. 4  EBR 

All  three  subsystems  make  use  of  the  advanced  technology  of  the  EBR 
for  high  speed,  high  quality  output  plotting/recording.  Data  is  converted 
into  images  on  electron  sensitive  film.  The  EBR  provides  a  method  of 
creating  the  final  separation  negatives  with  line,  point,  and  area  symbology 
which  go  to  the  printer  subsequent  to  field  distribution.  The  result  is 
a  more  efficient  and  complete  capability  of  DMAAC  to  maintain  airfield  data 
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and  prepare  hardcopy  products  for  distribution. 

The  minimum  key  characteristics  of  the  EBR  computer-controller  and 
peripherals  are  CPU  (with  options  such  as  32K-16  bit  word  memory,  automatic 
power  fail  detection/restart,  and  direct  memory  access  interface) ,  disk 
controller  and  drive  (2M  words  capacity) ,  magnetic  tape  controller  and 
transport,  console  teletype  or  equivalent  dot-matrix  type  terminals,  and 
display  processor  monitor,  vector,  discrete  point,  and  alphanumeric  capa¬ 
bility.  The  overall  EBR  system  is  also  required  to  be  equipped  for  the 
suppression  of  radio  frequency  interference  and  radiation  in  accordance 
with  MIL-STD-461 . 

The  EBR  also  has  its  own  tape  format,  data  file,  and  symbol  library 
to  be  used  within  the  subsystems. 

2. 2. 3. 5  Training 

For  reasons  of  practicality,  manpower  allocation,  training,  super¬ 
vision,  and  functional  security,  the  potential  for  a  clear  separation  of 
personnel  functions  has  been  provided.  The  strict  separation  of  major 
software  functions  enables  a  corresponding  separation  of  personnel 
functions:  ADA  system  personnel,  responsible  for  maintaining  the  system 
and  changing  its  behavior  if  necessary,  operator  personnel  for  updating 
and  maintaining  the  AAFIF  data  base. 

It  is  obvious  that  a  software  design  which  follows  clear  functional 
objectives  facilitates  a  corresponding  division  of  personnel  functions 
and  responsibilities  as  well.  It  makes  it  easier  for  management  to  define 
specific  rules,  to  train  for  them,  and  to  maintain  supervisory  control 
over  both  personnel  and  the  system.  The  fine  tuning  of  functions  is  an 
inherent  capability  which  allows  for  some  duties  to  be  the  responsibility 
of  a  few  specially  trained  persons. 

It  is  apparent  that  some  personnel  changes  will  be  necessary;  some 
have  already  been  accomplished.  It  is  important  to  note  that  the 
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personnel  roles  created  to  operate  AAIPS  will  not  change  the  current  lines 
of  responsibility  and  authority  within  the  AD  organization.  The  ultimate 
source  of  authority  and  responsibility  over  the  correctness  of  the  FLIP 
products  and  accuracy  of  the  AAFIF  information  rests  entirely  with  the 
Air  Information  Specialist  in  ADD. 


SECTION  3 


TEST  AND  EVALUATION 


3.0  General 

The  subsystems  acceptance  and  evaluation  tests  were  performed  to  demon¬ 
strate  that  the  capabilities  required  by  the  SOW  were  met  or  exceeded.  All 
testing  took  place  at  DMAAC,  St.  Louis,  MO. 

3.1  Air  Facilities  Subsystem 

The  objectives  of  the  Air  Facilities  subsystem  tests  were  to  (1)  demon¬ 
strate  that  hardware,  software,  and  firmware  capabilities  supplied  by  vendors 
performed  and  met  the  criteria  as  stated  in  SOW  requirements  (2)  that  Air 
Facility  functions  performed  in  a  manner  such  that  the  results  and  procedures 
of  its  functions  matched  or  exceeded  the  requirements  as  stated  in  the  SOW 
and  (3)  that  these  functions  could  properly  execute  and  perform  over  the  Air 
Facility  data  volume. 

The  tests  were  designed  to  achieve  three  major  objectives  in  evaluating 
the  Charting  Subsystem.  The  first  series  covered  all  aspects  of  the  subsystems 
functionality.  The  second  was  to  verify  that  the  Charting  Subsystem  Pilot 
data  base  could  be  stored  and  recalled  repeatedly  from  disks  without  jeopardiz¬ 
ing  the  data  files'  contents.  The  last  objective  was  to  demonstrate  acquisi¬ 
tion  and  revision  procedures  against  typical  chart  products  including  the  IAP, 
SID,  Enroute,  and  AP/2. 

Tests  for  the  Publishing  Subsystem  demonstrated  the  adequacy  of  the 
vendor  hardware/software,  verified  the  proper  functioning  of  the  Publishing 
software  capabilities  (hypenation,  justification,  repagination/EBR  output, 
global  file  editing,  and  auto  indexing/retrieval) ,  full  repertoire  of  edit 
commands,  measured  throughput  times,  and  measured  the  performance  of  the 
subsystem  with  regard  to  incorporating  actual  changes  into  the  data  base 
corresponding  to  FLIP  publications. 
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3.2  Publishing  Subsystem 


Tests  1-37  of  the  AAIPS  Publishing  Subsystem  Test  and  Evaluation  Pro¬ 
cedures,  Volume  3  were  designated  as  inspection  tests  and  included  operational 
and  non-operational  hardware  characteristics,  general  edit  and  update  capabili¬ 
ties,  and  vendor  supplied  software  characteristics.  These  tests  were 
successfully  conducted  and  approved  during  the  specified  test  period.  The 
test  regarding  sufficiency  of  memory  size  was  approved  after  all  required 
software  had  been  shown  to  be  operational. 

Functional  tests  regarding  hyphenation;  center,  left,  right  justification; 
repagination/EBR  output;  global  file  editing;  and  auto  indexing/retrieval 
were  performed.  In  addition,  tests  pertaining  to  the  merged  text/graphic 
capability  and  the  volume  test  for  publishing  throughput  were  performed. 

Volume  Test  Timings  were  conducted  utilizing  the  Test  data  base. 

Change  throughput  exceeded  expectations  by  a  considerable  50%  of  prediction. 
Timings  are  expected  to  improve  based  upon  the  findings  that  publication  and 
system  familiarity  affected  throughput  to  a  much  greater  extent  than  did 
volume  of  change.  The  test  succeeded  in  demonstrating  prototype  Publishing 
Subsystem  capability  to  process  more  than  1/15  of  FLIP  changes. 

All  inspection  tests  were  performed  satisfactorily  and  government 
approval  was  obtained. 

3.3  Air  Facilities  Subsystem 

Three  types  of  tests  were  conducted;  inspection,  function,  and  volume. 
Inspection  Tests  presented  in  a  visual  or  practical  manner  of  a  particular 
hardware,  software  or  firmware  function.  Function  tests  dealt  with  the 
demonstration  of  a  required  system  capability  such  as  an  add,  update,  or 
delete.  Volume  tests  dealt  with  performing  a  function  over  1/15  of  the  Air 
Facility  data  base.  Tests  were  conducted  during  the  period  of  15-30  September 
1978. 

The  methodology  used  in  constructing  the  test  was:  (1)  the  construction 
of  a  Test  Result  Certification  Matri-  2)  the  construction  of  a  test  pro- 
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cedures  matrix;  and  (3)  the  construction  of  a  function/volume  test  sheet  for 
tests  requiring  the  demonstration  of  complex  functions  or  volume  testing. 

The  major  conclusion  from  these  tests  was  that  the  Air  Facility  system, 
in  a  two-week  period  using  one  analyst,  successfully  accomplished  the  work 
of  several  analysts  who  would  generate  the  same  volume  in  a  two-week  period. 

The  prime  conclusion  is  that  the  functions  as  proposed,  designed,  and 
implemented  performed  over  1/15  of  the  Air  Facility  volume. 

3.4  Charting  Subsystem 

The  Charting  subsystem  was  designed  and  implemented  in  a  functionally 
modular  fashion.  Each  operation  performed  has  a  very  discrete  result. 
Therefore,  a  series  of  tests  was  necessary  to  demonstrate  that  all  of  the 
functions  required  in  the  SOW  were  implemented  and  working  properly. 

The  tests  were  designed  to  achieve  three  major  objectives  in  evaluating 
the  Charting  subsystem  and  are  specified  in  the  AAIPS  charting  Subsystem  Test 
and  Evaluation  Plan ,  Vol  2 .  The  first  series  of  tests  were  conducted  to 
cover  all  aspects  of  the  •''system ;s  functionality.  These  included:  all 
station  hardware;  demonstration  of  how  font/symbol  files  were  generated, 
edited,  and  verified  as  to  completeness  of  character,  widths,  and  spacing; 
and  a  digitizing  session  in  which  every  major  function  has  been  utilized  from 
the  menu.  The  second  objective  was  to  verify  that  subsystem's  pilot  data 
base  could  be  stored  and  recalled  repeatedly  from  disks  without  jeopardizing 
data  file  contents.  The  third  objective  was  to  demonstrate  acquisition  and 
revision  procedures  against  typical  chart  products  including  the  IAP,  SID, 
Enroute,  and  AP/2.  Products  generated  were  to  total  1/15  of  the  total  Chart¬ 
ing  workload. 

System  testing  was  performed  between  3  June  and  13  June  1978  at  DMAAC/AD, 
Building  #3,  Area  27,  AAIPS  Facility,  charting  Room  2.  The  charting  sub¬ 
system  successfully  passed  every  area  of  evaluation  found  in  the  AAIPS 
Charting  Subsystem  Test  and  Evaluation  Plan. 
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cedures  matrix;  and  (3)  the  construction  of  a  function/volume  test  sheet  for 
tests  requiring  the  demonstration  of  complex  functions  or  volume  testing. 

The  major  conclusion  from  these  tests  was  that  the  Air  Facility  system, 
in  a  two-week  period  using  one  analyst,  successfully  accomplished  the  work 
of  several  analysts  who  would  generate  the  same  volume  in  a  two-week  period. 

The  prime  conclusion  is  that  the  functions  as  proposed,  designed,  and 
implemented  performed  over  1/15  of  the  Air  Facility  volume. 

3.4  Charting  Subsystem 

The  Charting  subsystem  was  designed  and  implemented  in  a  functionally 
modular  fashion.  Each  operation  performed  has  a  very  discrete  result. 
Therefore,  a  series  of  tests  was  necessary  to  demonstrate  that  all  of  the 
functions  required  in  the  SOW  were  implemented  and  working  properly. 

The  tests  were  designed  to  achieve  three  major  objectives  in  evaluating 
the  Charting  subsystem  and  are  specified  in  the  AAIPS  Charting  Subsystem  Test 
and  Evaluation  Plan,  Vol  2.  The  first  series  of  tests  were  conducted  to 
cover  all  aspects  of  the  subsystems  functionality.  These  included:  all 
station  hardware;  demonstration  of  how  font/symbol  files  were  generated, 
edited,  and  verified  as  to  completeness  of  character,  widths,  and  spacing; 
and  a  digitizing  session  in  which  every  major  function  has  been  utilized  from 
the  menu.  The  second  objective  was  to  verify  that  subsystem's  pilot  data 
base  could  be  stored  and  recalled  repeatedly  from  disks  without  jeopardizing 

file  contents.  The  third  objective  was  to  demonstrate  acquisition  and 
revision  procedures  against  typical  chart  products  including  the  IAP,  SID, 
Enroute,  and  AP/2.  Products  generated  were  to  total  1/15  of  the  total  Chart¬ 
ing  workload. 

System  testing  was  performed  between  3  June  and  13  June  1978  at  DMAAC/AD, 
Building  #3,  Area  27,  AAIPS  Facility,  Charting  Room  2.  The  charting  sub¬ 
system  successfully  passed  every  area  of  evaluation  found  in  the  AAIPS 
Charting  Subsystem  Test  and  Evaluation  Plan. 
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3.5  Electron  Beam  Recorder 

The  test  and  evaluation  and  acceptance  of  the  EBR  by  Synectics  from 
Image  Graphics  Incorporated  (IGI)  was  a  two  phase  process.  Phase  one  was 
the  preliminary  acceptance  and  training  period  at  the  vendor's  site.  Training 
was  given  during  the  period  of  3-17  April  78  and  preliminary  acceptance  took 
place  the  week  of  22  May  78.  (See  Appendix  A  of  the  AAIPS  EBR  Test  and 
Scenario,  Test  and  Evaluation  Plan  -  Volume  V  for  test  and  acceptance 
procedures).  Phase  two  of  the  Test  and  Evaluation  process  took  place  at 
DMAAC/AD  where  the  acceptance  test  performed  at  IGI  was  repeated  and  an 
80-hour  production  environment  test  was  conducted.  (See  Appendix  B  of  the 
above-mentioned  Volume  V  for  Test  and  Acceptance  procedures) . 

The  Acceptance  Inspection  and  Tests  for  the  AAIPS  Cartographic  EBR 
Recorder  System  combined  "Visual  Inspection"  with  "Operational  and  Recording 
Tests".  The  "Visual  Inspection"  section  dealt  with  documentation,  software, 
and  hardware.  The  "Operational  and  Recording  Tests  handled  conditions, 
operational  and  human  engineering  tests,  electrical  measurements,  and  re¬ 
cording  tests.  (See  the  above-mentioned  Volume  V  for  specifications  of 
the  Test  and  Evaluation.) 


SECTION  4 

CONCLUSIONS  AND  RECOMMENDATIONS 

4.0  General 

The  Automated  Air  Information  Production  System  (AAIPS)  as  developed, 
implemented  and  tested  at  the  Defense  Mapping  Agency  Aerospace  Center  (DMAAC) 
Aeronautical  Department  (AD)  meets  or  exceeds  the  performance  requirements 
for  the  automated  production  of  high  quality  Flight  Information  Products. 

This  also  includes  the  implementation  on  a  mini-computer  of  a  pilot  data 
base  for  the  Automated  Air  Facility  Information  File  (AAFIF)  providing  the 
capability  for  on-line,  interactive  data  base  maintenance  and  AAFIF  product 
generation.  This  AAIPS  implementation  included  all  the  hardware,  software, 
procedures  and  test  data  defined  in  the;  "AAIPS  Design  Report"  ,  August  1977. 
Sample  products  produced  from  the  pilot  data  base  implemented  are  included 
in  Appendix  A  of  this  report.  Also  included  in  this  Appendix  is  extracts 
of  symbols  and  fonts  created  by  Synectics  for  use  in  recording  FLIPS  products 
on  the  Electron  Beam  Recorder. 

4.1  Conclusions 

In  order  to  place  the  following  discussion  in  perspective  a  quick  review 
of  the  program  objectives  and  the  Statement  of  Work  (SOW)  parameters  which 
guided  the  implementation  of  the  system  are  discussed.  The  object  of  the 
program  was  to  design,  assemble,  implement  and  test  and  evaluate  an  Automated 
Air  Information  Proudction  System  to  support  the  production  of  Flight 
Information  Publications  at  the  Defense  Mapping  Agency  Aerospace  Center, 
Aeronautical  Department.  This  objective  was  to  be  met  within  the  guidelines 
outlined  in  Figure  No  4-1.  These  guidelines  are  oriented  around  three  major 
areas:  products,  subsystem  concept  and  technology. 

Based  on  the  evaluation  of  the  test  and  acceptance  data  the  following 
can  be  concluded  (reference  Figure  No.  4-2) . 
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PS  SYSTEM  PARAMETERS 


EFFICIENT 

ON-LINE 


AAIPS  PILOT  SYSTEM  CONCLUSIONS 


/  Concept  Validated.  The  concept  of  independent  subsystems  with 
product  independent  data  bases  has  been  proven  to  be  very  practical 
and  efficient  in  the  support  of  production  activity.  In  addition/ 
since  there  are  functional  similarities  and  a  common  output  device, 
the  subsystem  designs  lend  themselves  to  future  integration  in  a 
distributive  sense,  very  well.  Each  subsystem  was  able  to  achieve 
its  goal  of  production  very  efficiently  (detailed  in  Test  Reports) . 

/  Product  Quality  Achieved.  The  products  resulting  from  the  implemen¬ 
tation  of  the  pilot  data  base  meet  or  exceed  all  product  specification 
utilized  at  the  Aeronautical  Department.  In  particular,  the  output 
from  the  EBR  (as  can  be  observed  in  the  Appendix)  produces  a 
quality  graphic.  In  the  case  of  the  Enroute  Charts,  the  original 
EBR  film  image  was  enlarged  six  times,  and  all  separations  were 
within  the  registration  specification  of  two  mils.  A  by-product 
resulting  from  the  capabilities  of  the  AAIPS,  is  that  separations 
as  they  are  now  organized  can  be  consolidated,  thereby  reducing 
significantly  the  number  of  images  to  be  handled  and  steps  involved 
in  the  process  of  making  press  plates.  This  can  lead  to  sizeable  . 
cost  savings  related  to  the  production  of  FLIPS. 

/  Efficient  On-Line  Revision.  Without  exception,  the  results  of  all 
testing  for  each  subsystem  has  indicated  that  maintenance  of  all 
digital  files  (products)  is  a  much  more  efficient  process  than 
anticipated.  This  conclusion  was  interpreted  as  follows: 

o  All  functions  and  procedures  necessary,  are  implemented  and 
acceptable. 

o  Each  user  station  has  adequate  hardware  to  suuport  all  user 
functions. 

o  All  data  structures  are  sufficient  to  support  the  products  as 
currently  specified. 

The  specific  details  as  to  the  number  of  actual  product  revisions 
by  type  per  hour  is  addressed  in  the  test  reports  for  each  of 
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the  subsystems.  In  addition,  a  description  of  revisions  by 
category  is  also  addressed. 


/  Operational  Procedures .  How  does  operational  procedures  affect 
the  measure  of  success  in  the  AAIPS  environment?  To  begin  with, 
the  operational  procedures  defined  and  redefined  during  the  pilot 
system  proved  adequate  to  support  the  necessary  throughput  of  the 
AAIPS.  But,  an  evaluation  of  these  procedures  in  use,  pointed  to 
two  definite  conclusions: 

1)  Procedures  currently  in  use  at  the  end  of  the  pilot  system 

can  be  improved  within  the  Design  of  the  AAIPS  with  no  or  little 
additional  effort.  This  indicates  that  throughput  can  only 
get  better  with  very  little  investment.  It  also  demonstrates 
that  the  AAIPS  Design  was  predicated  on  a  solid  understanding 
of  FLIP  production  requirements  and  processes. 

2)  Operational  procedures  will  be  an  even  more  important  aspect 
of  the  Phase  II  AAIPS  effort.  Procedures  not  only  related  to 
the  operation  of  user  stations  but  equally  as  important,  the 
total  integration  of  AAIPS  into  the  AD  environment  and 
organization. 

V  Selected  Hardware  Responsive.  The  best  method  for  determining  whether 
the  user  station  configurations  and  supporting  hardware  was  respon¬ 
sive  to  FLIP  production  was  by  observation  and  hands-on  experience. 

A  great  deal  of  experience  was  gained  in  this  respect  because  the 
actual  pilot  data  base  and  all  acceptance  tests  were  run  by  AD  personnel, 
not  Synectics  personnel.  All  SOW  required  hardware  characteristics 
and  response  times  have  been  satisfied.  In  addition,  user  sup¬ 
porting  capabilities  are  also  available  such  as  the  special  cursor 
for  the  charting  stations  and  a  special  keyboard  for  the  publishing 
stations.  All  hardware  is  off-the-shelf,  completely  maintainable 
and  meeting  or  exceeding  all  reliability  and  maintainability 
requirements  in  the  SOW. 
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In  assessing  all  of  the  results  of  the  AAIPS  pilot  system  it 
became  very  clear  that  the  technology  required  to  successfully 
complete  the  program  covers  a  wide  spectrum  within  the  DMA  R&D 
program,  in  fact  it  includes  technology  common  to  many  application 
areas.  This  system  is  a  successful  demonstration  of  how  a  care¬ 
fully  managed  Research  and  Development  program,  coupled  with  out¬ 
standing  support  from  the  user  agency  can  result  in  a  very  cost 
effective  implementation  of  a  production  system.  Figure  4-3 
illustrates  the  industry  standard  in  terms  of  man-years  of  effort 
related  to  the  software  required  and  implemented  under  the  AAIPS 
pilot  program.  It  also  indicates  the  actual  Synectics  man-years 
expended  to  accomplish  the  implementation;  in  affect,  a  two  to 
one  savings  in  labor  cost. 

The  AAIPS  system  was  designed,  developed,  and  installed  at  DMAAC/ 

AD  by  Synectics  personnel  located  in  Rome,  New  York,  St.  Louis, 

Mo.,  Washington,  D.C.,  and  Image  Graphics,  Inc.,  personnel  located 
in  Connecticut  and  St.  Louis.  In  addition,  RADC  personnel  at 
Griff iss  AFB  and  St.  Louis,  DMAAC/AD  personnel  at  St.  Louis  and 
RADC  were  instrumental  in  supporting  the  AAIPS  development. 

4.2  Recommendations  and  Future  Considerations 

The  recommendations  listed  below  are  basically  short-term  in  nature, 
primarily  related  to  AAIPS  Phase  II.  Future  considerations  are  those  areas 
that  should  be  addressed  now  so  that  proper  planning  can  be  addressed  to 
take  the  AAIPS  beyond  Phase  II  in  preparation  for  new  and  changing  require¬ 
ments  and  technology. 

4.2.1  Recommendation 

The  following  is  a  list  of  recommendations  by  subsystem  for  items  to 
be  included  in  Phase  II  as  should  be  considered  in  Phase  II  with  a  plan 
for  implementing  them 
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♦BASED  ON  THE  ADAMS  REPORT  PREPARED  BY  DIEBOLD  CORP.  FOR  ROME  AIR  DEVELOPMENT  CENTER 
♦♦INCLUDES  ALL  UTILITY  SOFTWARE  BUT  EXCLUDES  SYSTEM  SOFTWARE 


/  Charting  Subsystem 

During  the  course  of  both  original  data  capture  and  testing/revision, 
it  was  discovered  that  certain  enhancements  to  the  Charting  Subsystem 
software  would  be  desirable.  These  include: 

o  Function  for  orthogonality  of  straight  lines.  (Line  would 
result  to  be  either  horizontal  or  vertical) 

o  Variable  leading  of  multi-line  text. 

o  Limited  set  of  text  manipulation  functions.  (Change/Delete/ 
Add  characters) 

o  Morse  Code  Input  via  text  function.  (Operator  enters  Alpha¬ 
numeric  and  subsystem  translates  to  Morse  Code) . 

o  Mask  editing  which  would  allow  "cutting"  of  sections  of  a 
chart. 

o  Maintain  the  Feature  Type  currently  set  such  that  function 
need  not  be  selected  each  subsequent  time. 

o  Method  by  which  a  feature  can  be  cancelled  while  in  the 
graphic  mode. 

o  Charting  Data  Post-processing (EBRDC)  capability  to  select 
a  single  file  for  processing  instead  of  a  complete  set  from 
a  product  directory. 

o  Generate  rectangles  from  two  corner  points  at  variable  angular 
orientations . 

/  Publishing  Subsystem 

The  system  as  delivered  will  produce  the  required  publications.  The 
following  software/hardware  is  recommended  to  further  optimize  performance 
throughput  and  human  engineering  in  a  production  environment: 

a.  Specification,  acquisition  and  interface  to  a  viewer  model 
terminal  incorporating  extra  function  keys;  Datagraphix  132B. 
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b.  Specification,  acquisition  and  interface  to  a  proofing  printer 
capable  of  reproducing  upper/lower  case  special  characters  in  several 
font  styles  and  sizes. 

c.  Improvement  or  provision  of  such  software  as  would  improve 
hyphenation,  AGEAR  entry,  block  deletion  and  right  justification  within 
a  field  of  data. 

d.  Continued  analysis  of  production  requirements  and  possible 
throughput  enhancements  that  may  be  found  to  be  cost  effective. 

/  Air  Facilities  Subsystem 


It  is  recommended  that  the  functions,  as  demonstrated  during  the 
Air  Facilities  Pilot  system  be  extended  and  implemented  to  cover  the 
full  Air  Facilities  data  base  and  processing  volume.  Major  emphasis 
in  this  Phase  II  effort  should  be  placed  on  an  extended  data  base 
structure  with  automatic  loading  support,  improved  processing  capabilities 
for  application  programs  that  product  (off-line)  reports  and  tapes,  and 
a  full  expansion  to  remote,  multi-user  access  for  the  on-line  data  base 
maintenance  system. 

4.2.2.  Future  Considerations 

There  are  basically  three  major  areas  to  be  addressed  as  future 
considerations : 

o  Interfaces 
v  o  Products 

o  Technology 
/  Interfaces 

Interfaces  to  AAIPS  can  occur  on  the  input  side,  output  side  and 
between  subsystems  within  AAIPS. 

Currently  all  of  the  inputs  to  the  AAIPS  system  are  received  in 
hardcopy  or  analog  form,  go  through  an  assessment  and  data  extraction 
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process  and  then  used  to  revise  the  digital  files.  Areas  or  sources 
of  digital  data  should  be  identified  and  evaluated  as  to  their  ability  to 
streamline  and  reduce  the  time  to  input  and  update  data  bases.  Programs 
such  as  the  "TERPS"  system  are  candidates. 

Currently  the  output  of  the  AAlPS  system  is  hardcopy  reports, 
magnetic  tape  files  for  the  AFFIF  and  FLIP  products  in  hardcopy  form. 

Since  all  of  the  data  comprising  these  reports  are  in  digital  data  bases, 
consideration  could  be  given  to  the  possible  digital  transmission  of  these 
products  or  possibly  a  subset  of  the  product  by-passing  the  recording 
and  printing  process  at  DMAAC.  This  could  be  done  for  selected  products 
or  selected  users.  A  consideration  might  be  to  transmit  this  data 
directly  to  aircraft  which  would  be  equipped  to  handle  this  information. 
But  selected  users  equipped  with  appropriate  printer/plotters  could  re-' 
duce  the  time  to  distribute,  thereby  increasing  the  currency  of  data. 

/  Products 

The  current  set  of  FLIP  products  and  their  related  specifications 
have  evolved  over  many,  many  years  and  as  is  characteristic  of  this 
type  of  environment  the  formats,  symbology,  and  general  appearance  of 
the  products  have  taken  the  form  of  the  method  under  which  they  were 
compiled.  This  is  not  to  critize  the  AD  FLIP  products  in  any  manner,  but 
the  AAIPS  employs  automated  technology  and  new  procedures  for  accomplish¬ 
ing  this  production  which  provides  a  greater  flexibility  in  many  respects. 
But  to  take  advantage  of  this  flexibility  with  an  eye  to  reducing  cost  and 
improving  throughput,  consideration  should  be  given  to  streamlining 
product  specification  particularly  in  the  area  of  symbology  and  format 
size.  Many  examples  of  how  symbology  could  be  amended  can  be  discussed 
here  but  suffice  it  to  say  that  one  mil  differences  in  line  weights  can 
not  generally  be  distinguished  with  the  human  eye.  But  developing 
hardware  and  software  to  handle  data  at  this  resolution  can  be  extremely 
expensive  and  limiting. 
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A  second  area  which  deserves  some  analysis  is  what  future  products  may 
be  required  by  FLIP  users  and  what  form  they  will  take.  If  experience 
is  a  teacher  in  this  area  the  user,  once  he  becomes  aware  of  the  flexibi¬ 
lity  at  DMAAC/AD,  will  develop  requirements  for  many  new  products  both 
recurring  and  one-time  with  the  emphasis  being  on  digital  products. 

/  Technology 

As  with  any  system  employing  state  of  the  art  technology  in  hardware 
and  software  a  constant  assessment  is  necessary  to  take  advantage  of 
new  technology  when  it  becomes  available.  In  the  case  of  AAIPS  this 
refers  to  not  only  computer/peripheral  hardware,  but  telecommunications 
hardware  and  printer/plotter/recorders  as  well.  In  addition,  software 
techniques  and  methodologies  will  be  changing.  All  of  this  should 
be  reviewed  as  to  its  relevancy  to  AAIPS  on  a  schedule  which  would  allow 
for  its'  smoothe  integration  into  the  AAIPS  system. 
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(341*  OVRN)  (272*  OVRN) 

I  RWV  11  lAJWH - 5 -  IAMH  HWV  29 

(312*  OVRN)  (JI2*  OWN) 

AI40040X  MClfANKMdg  loaa  rqr.  Wx.  ©O/R.  ®Rwy  05-23  dad  UFN.  <2K>  pda*  raq 

•  WHIMC  AMM  CON/HAD  AM-345. 2  342.3X  121.2®  IMA  (CX& 

■RCMIMMAC  AMMT  Tow  340.2  257J  119.7  1M.3  <C>® 
mmUAC  OMD  CON-290.4  257 J  121.9 

VOUMT-Sm  BOR0CAUX  ACC/HC;  MAMIO  AOC,  PARIS  ACC /F  1C,  MF  only. 

MMO  AIM  TO  NAVIGATION 

VORTACW  IOX  114.4  CHAN  91  (100/50)  (150/50  toNW)  44*49*39*'N  00*43' Id" W  At  Fid. 

NDft  (10  NM-W)  (Al)  10  350  44*5t*N  00*41'  At  Fid. 

N04  (30  NM-W)  (Al)  40M  393  44*5S'SS"N  00*33'53'W  232*  f.l  MM  to  Fid. 

N04  (HW)  (Al)  1C  3M  44*52*N  00*24*W  244*  13.7  NM  to  Fid. 

N04  (10  NM-W)  (Al)  NO  341  45*09* N  00*33'W  207*  20.4  NM  to  Fid. 

RS- 

•  MAOAM©®-PAR  345.4®  3 44.0® d  335.5®  234.1®  123.3®  1M.1  <C>® 

•  AOtO/MAV  MCMAMMM-0TO  FI  200.  ®0/R  to  ACC.  ®Not  parmanandy  monnorad.  vm  on  p4ott 

iwitiMho  wt»i  AS  wnwaobla  or  undar  oxcaptio nd  drcumalancoa,  pro  in  kFronch  lanpoopa  only.  ® 
O/R  to  AF9  CON. 

DORDCAUX/DOUQC,  FRANCE  44*51’N  00’44'W  GMT  +  X  +  20T) 

FA/CIV  134  24  (ASF)  ($11)  <lFOO> 

FUCtOMNC-CI) 

ACMOOMORRC  MCIRAMHO-Opr  0700- 1 100Z,  1230-MOOZ  Mon-Fri,  0700-1100Z  Sot.  Roaarvod  lor  actf 
wMi  rrS  and  doarod  by  lordmii  Twr.  ®SR-30  to  SS+30 

.DORDCR  RADAR,  (ROUIMCR)  ENGLAND  (RAF)  52*24*N  01*37'W  OMT(-MOT)  M-I-3-M 

I  MAOAM0-247.2®  134.45®  I34.3x  132.9®®  (CxXD  <IMM> 

MRMMAMKR  ® Mil  foe- Joint  ATC  rodar  unit.  Frovidaa  Uppor  Airipoco  Ctl  Svc,  Middle  Airapoco  Cd- 
/Adviaory  Svc.  ®totiot  etc  Iraq.  ©0400-3000Z  ®Adv»ory  Svc  0430-1730Z  Mon-Fri.  ® 

9  Northarn  England  Rodar  odv  »vc.  0O/R  to  ATCC. 


IDORDJ  CL  AMRI,  (massicauit)  Tunisia  (momkowR)  34*43*n  09*37*e  gmt+k+zot)  L-14F 
I  CIV  112  H35  (ASF)  (AUW  4)  <OTTI> 

ACMOOMORRC  MCMAMKMOpr  HX.  Pilot  trng 
TOWCM-123.0  0700-1500Z. 

IDOROJ  OMAR  DR  ISO,  (FORT  FIATTERS)  ALGERIA  H -90-1  ID,  L-19C 

24*04*N  04*30*E  GMT  <DAAW) 

CIV  1207  59  (SAND) 

ACMOOMORRC  MCMANUS-  Opr  HX.  Idg  loot  r<y. 

VORW  400  114.3  (200/FL400)  (90/ Ft 30)  24*04' KTN  04*30*07"W  At  Fid.  On  tart. 

DORflNK  HELIPAD,  GERMANY  49*42'N  07*0*'E  (IA431074)  OMT-f  1  1.4  NM  l  al  CrboMopI 


AF/GAF  1454 

HCUPONT  NCMAMMS-  OFFL  4US  ONLY  UnoWandad.  Opr  M  SS  Tic  pat  and  alt  at  pda* 
dacration.  Kwy  50*  NW.  Troo  lina  M0*  M.  4'  Hi  atructura  JO'S.  Croak  aqpt  O/R.  Fona 
tirkanlaid  Mil  540,  Civ  04742-5434. 

DOULOQME  SUR  MCR,  FRANCE  50*37'29"N  01*54'24"E  II  ID  ir.  L-4M 

VORW  4NC  113.4  (70/FI  500)  242*M  NM  to  la  Tooqual/Forie  Ploga. 

o  DOUROCS,  FRANCE  47*04'N  02‘22'E  (AOC)  OMT  +  K+20T)  M-3D-DD,  L-DO 

CIV  524  14  H54  (ASF)  (S70,  T83,  STKM,  TT140)  (tFLM) 

FUCL©-  (NC-1A1TA2) 

ACMOOMORRC  NCMAMMS-  Opr  0700-1700Z  Mon-Fri  axe  hot ,  OT  O/R  prior  I700Z.  CSTMS  O/R  24 
hr  Mon-Fri,  O/R  prior  1700Z  loaf  work  doy  lor  Sot.  Sun  and  hol.  ©0700-1700Z  Mon-Sal,  O/R 
prior  1700Z  lor  Son  ond  hoi. 

AMMT  Toavar-  114.3 


AERO/FAC  DIR 
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AAIPS  OUTPUT 

Figure  A-10 


A- 10 


AERODROME/FACILITY  DIRECTORY  26 


■MOTE  LEE  MEWEL  francs  47-jo'N  03*3it  omt+r+jdt) 

FAF  M3  U.  5.  t  K77  OOF)  (S3F)  H-CC-7B,  L 

rVU4MC-AtTA*) 


twv  N  MIM 


(24*'  OWN) 

IMOGNOMC  MMOM  b»|  *  Mian  AFT  CON.  Opr  < 

Mm.  Tm.  Wad  4  Fri,  1100-13432  TW  ®HX. 


arm) 

■WY  2* 


(24*'  OWN) 


Pi  JON  AFF  DON©  393.3  3*2.3  140.4  122.1  (I) 

•MOW  AMTT  Tw  2*3.7  237  *  122.10  10.7  (t) 

•4010  AM  TO  NAVIGATION 

NO*  (30  NM-W)  (AD  2*F  427  47*20*0*^  03*3730”!  Al  Fid. 

UMF/DF  MOW  IIP— •  199.2  2*2.3  334.7  323.3  324.2  209.4  2374  22*4  (ID 
•AG  AN©  *raya  OCA  3*9.2  314.0  22*4  123.3 

•AGIO/NAV  HIMAGGG®Opr  0*m  Lang*  A/D  V.  ®Rwy  «. 


MUCK.  AUSTRIA  H-JO.  L-tOT 

VOR-OMf  mu  m.2  Own  4*  (40/30)  42*00*02**  M*340rf  2*0*  13.3  NM  ta  WWI«A«ad.a». 

VOR  AO  oooo-iooaz  bt  IN.  DAN  AO  0000-1000Z  2r4  TV 
NO*  (40  NM-W)  (AO/A2)  IAK  400  42‘0342'N  1**43*04*1  20t*  *0  NM  V  WWIdraarbat.  MF 


A  O  EKUOOEN.  GCRMANY  31*12*N  0**00!  (AOC)  GMT  *  1  H  3C  Ott,  L-EA 

RAF  241  111.  *.  7,  9.  12  HOI  (ASF)  (S*0.  T17S,  ST173.  n203.  TDT330)  (KOUO) 

4AOU-KA4)  KC3)  KC*)  XII)  KI3)  Kid)  Kill)  KH2) 

FUtL-(NC-AJ4,  0-136)  LHOX  IOX 

A-OCAR 

•WY  0*  RAF  AMC-12A  SAX- 13© -  2AX-13©  RAF  MK-I2A  RWY  27 

(TM10)  (1430*)  (1400)  (TWO) 

AKMOOMORM  At  MAHNO  FFR.  Opr  0700-1600Z  Alon-Fri.  GMm  Hying  INIW.  QFC  AJ*- 
wMr  Satdngi  wiX  pcovid*d-Saa  Fro  n«W  WV  freezing  cond  or*  tat  bo G  barrier* mm/  bo 
in  robed  p**«  ovtad*  A/D  tana*.  To*i  cW  criMrio  reduced  in  dbg *no1  area*.  Only  ipecdied 
oc#»  or  acft  wader  do**  mordieWer  cd  pormMod  occom.  ©Aged  ond  coM*  doom,  own  cable  wp. 

C4.VTCM  WAOAM-3014  3A2.3X  130.2X  119.7 
AM  OON-3*2.3*  334.2  244.9  119.7*  1304*  122-1*  <I> 

TOWM-2044  237.2*  122.1*  130.2*  119.7* 


VO40KT-W*  rplMId  M  +  35  «r  Weet  Oroytan.  UJC.  on  11200  ond  4722  kMs. 

•AGIO  AMO  TO  NAVIGATION 

TACAN  200  CbM  12*  (40/23)  Sril'STN  0**02*04"!  At.  Fid.  MF  d^  0300-0*001.  ably  0*30- 
0230Z  AVn.  ndMy  0*30-11302  V  Al m. 

NO#®  (40  NM-W)  (AO/A2)  20  329  SHT49”N  0**07'36*C  At  Fid. 

UNF/0F®-3*2.3*  334.4  334.2  (U*) 

X$-lc*r  at  offeet  3*  N  rwy  cntrlin*  No  SC  MF  <fty  0300-0*002.  2  abiy  0700-11002  Wod. 

•  WAOAN-ASR®.  Cod  Rodar-344  0*  223.2*  119.7*  122.1*  <C>  FAR®.  CM  To# down  3234*  371.3* 
371.0n  130.3*  123.3.  <C> 

•AOIO/MAV  MRBAMMO-CT12  cd  by  WldwiA  ZONE  CON.  Obtain  dnc  M  334.4  prior  to  «ta- 
ing  wnioM  wnder  «d  ot  CLUTCH  RADAR.  ®MF  4y  0*00-07002.  ndbly  0700-09002  V  Fri.  ® 
MF  d^  0*00-07002.  ably  0700-09002  AIM.  *dMy  0700-11002  V  AUn.  ©See  prowided  by  WM- 
deretb  Radar  MF  d^  0300-03302.  ably  0700-09302  San.  ndMy  0700-13002  V  San.  ®*»  4y 
0430-0*002.  ably  1300-1*002  Fri.  mtMy  1300-17002  4lb  Fri 


•MUNKEfiOOK.  Germany  M-OO,  L-6C 

VORTACW  2KD  117.7  Own  124  (100/Fi  230)  3l*02*09"N  11*32*31"! 

VOR  wnwee  233*-222*  afl  dt 

VOR  wnrai  301*  -3ir  Ma  3300" 

TACAN  wnwee  223*  byd  23  NM 

TACAN  wnrai  301* -311*  Ma  3300*' 

NO*  (33  NM-W)  (A2)  2X0  372  33*04'0*’N  11*24*11"! 


MUNO,  2CKMUM  H-CT.  LEA,  T-1A 

VORW  2UN  1104  (40/23)  J1*04*22"N  04*4**30”!  232*  14.9  NM  ta  Srweeeb  Nad. 

NO*  (30  NM-W)  (A2)  2UN  234  31*04'37"N  04*4*'4*"E  232*  13.1  W*  ta  2ra«ab  Nad. 
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AAIPS  OUTPUT 

Figure  A-ll 
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30  AEROOROME/FACILITY  DIRECTORY 

A  O  CELLE,  OCRMANY  S2*34*N  10* 02*1  (AOC)  OMT+1  H-aC-aO,  L-6C,  T-2C 

OAA  129  1U.  7  H60  (ASF  itOCL) 

4A*U-2(C— 40)  PUCL-(NC-A-Hi4.  0-133) 

A4R0DM0M4  ROMARKD-Opr  0700-14002  Mon-Fri.  OT  P9R.  dhd  hoi.  opcfc  W*  1300  MSI 

proh  1200-13302  and  7300-04002  Mow-Fr<  W«. 

OOMMUMICATIOMO 

HAMMOVCH  RADAR-Aao  Can-370  9  362  3®  WJ®  1*03  (f)  M24 
004  Can-1*  13  («)  H24 

TOWfR-N2.il  263.7  297.0  130.99a  123.1i  122.1m  40.0  <B) 

RADIO  A  KM  TO  MAVIOATKM 

NOO  (29  NM-W)  (AO/A2)  a  311  32*36*07**N  10*07  03“!  263*  3.0  NM  ••  PW. 

UHP/OP  NOOOKR-317.9  366  9m  297.0m  <U) 

OS-No  OC. 

RADAR-SfC  TWMIKM  HR  POO  OAOAO  MINIMA. 

RADIO/MAV  RXMAARD®Qrd  Iraq. _ 

CENTOCCLLE  HELIFOAT,  ITAIY  Sgg  OOMA/OAMflNO _ 

O  CCR VI A.  (SAN  010*04  01  CiSCNA)  ITAIY  44*I4*N  12*19*!  OMT+K+2DT) 

WAP  16  M4  H92  (ASA)  (SWl  30)  H-AH-7D-BE.  L-12E 

FUBL<D-04.  0-117-120-133-140  (LIRC) 

A-OCAR 

«WY  12  SAPf-0A*/0Alt-12 - - 

SAH-0AR/0AA-12  RWY  30 
(994') 

(904') 

AKROOROMC  RXMARAA-CAUTlON-WR  rwy  and  twy  Opt  90-30  to  SS+30.  ©0af«4  o*M 

SoMat  if  PN  rev  by  12002  Sal. 

COMMUMICATIOM* 

ROtOAOWA  AM*  COM-227 .9  123.9  122.1  110.13 
TOWKR-209.4  297.0  243.4.  227.9  122.1  <K> 

RADIO  ARM  TO  MAVIOATIOM 

TACAN  CSV  dan  102  (40/23)  44 * 17 22" N  )2*21*2S**I  296*  1.6  NM  ro  Dk.  136*  19.0  NM  to  Rimini. 

MA  0700-00002  Wl  Sal.  1300-14002  3rd  Sal. 

NOO®  (90  NM-W)  (A1)  CtV  307  44**'03”N  irVSS’l  116*  9.2  MM  to  Hd. 

UHF/Df  1*04999-299  4  257.0  243.4m  227.9  (U) 
a  RADAR-CoR  OCA  309.4  346.9  243.4m  123.3  122.1  <*> 

RADIO/NAV  RlltARRD-®A/D  * ML _ 

CHAN  BAHAA,  RAN  23*I7'N  40*30!  OMT 4- 3.30(4-4.3007) 

MA  20  37  (SAND) _ (PRC) _ 

CHAN  BAHAA  AB,  RAN  23*34*N  60*23!  OMT-*-3i30(-f 4i300T)M-13O,  L-tSH 
NAA  90  H120  (ASA) 

ACHOOHQ46C  RfMARR*  !mf»  coni  ol  lac  in  pogrom. 

ACHATEAUOUN,  FRANC!  40*04'N  0r23*f  OMT+K+20T)  H-3B-7A,  L-7C 
PAA  440  0©  14  K73®  (CON)  (S22,  T30.  n92)  UPOC) 

AUCL  ®-<NC-A1T  A2)  OX 

AXRCKIROMt  Rf  ARRDOpr  0700-16102  Maa  Pri.  ©O/R  30  a*  prior  M  ©4*24’  a*4  tdp 
Rwy  10-20  nfl  only.  ©0630-10302.  1300-16101  Maa-IW,  Pri.  RoM  no*  OHarad  Sal,  tan  4 


ARR  COM-362.3  223  1  142.1  140.4  122.1  <U> 

ARRT  Tiaa  297.0  376  4  140.9  122.1  Ul,  Vm> 

RADIO  AMD  TO  RAVMATIOM 

NOO  (90  NM-W)  (A1)  CON  360  40*03*4TN  01*71' 49"!  AT  Hd. 

UHP/OP  HOMCR  362.3  290  1  CU) 

a  RADAR-  4R1/PAR-309.4  346.0  206.0  209,3  00.4  123  3m  (U) _ 

ACHATE AUBOUX/DEOLS,  PRANCf  46*37n  or 461  OMT+K-t-JOT)  H-3B-7B,  L6B 
CIV  320  l©4.  7,  9.  HB3  (CON)  (SIS4.  T17*.  ST173,  n323)  <t-FLX) 

ruci.©-(pc-iiAS) 

ACRODRORK  RCMARRRP9R  24  hr.  Opr  0700-17002  Maa  Pri  OT  O/R  prior  19002.  Sal.  San  « 
hof  O/R  prior  19002  tar*  wart  day.  ©O/R  prior  17002.  ©O/R  30  min  0700-17002  Mon  Pri. 

ARRT  Towar-230  1  130.2  129  9m 
RADIO  AMD  TO  MATURATION 
VHP/OP  IIOROOR  120.2  1299m 

#  99-990  ?R*  teg  CX  110.3/339  06d»  SMpo  3*  IOM  CTX  466. _ 

CH  ATIL  LOM/SUR  MAA  HE,  PRANCf  H-BC-6T.  L-6C-TO 

VORW-OMC  Ql  117.2  Ckoo  119  49*00* J4"N  03*34' 43"!  060*  21.9  NM  to  Rokm/dampo»w. 
VO*W-OMf  CTI  117.4  don  121  (100/90)  (70/90  W  to  N,  Hi)  49*00' M”N  03*34  4t”f  069*  21.9 
NM  lo  RoMa/Chompafoo.  0/0  UPN. 

NOO  (60  MA-W)  (AD  CTI  >99  49*00*  M"N  03*34*44*7  069*  21.0  NM  to  ftaam/Chan*a*'o. 
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AERO/FAC  DIR 


AAIPS  OUTPUT 

Figure  A- 12 
A-12 


AERODROME /FACILITY  DIRECTORY  06 

RHINE,  SWIUMIAND  4TJJ-53-M  orn  wt  H-4H-TC,  L-RT-M 

NPt  (23  NM-W)  (40/42)  «H  Mi  nr  S*  NM  to  lortth. _ 

ROOCX/MARCILLAC,  RANCI  44‘24'N  onri  omt+k-hod  H-40-TB,  L-00-13C 
OV  wot  12.  4  N62®  (AN)  <IM)  (LrCM> 

«4«4.-<NC-ClAlTA» 

UMMOM  tWMAAAAdo.  0300-11002,  1200-21001  Moo-M,  0200-11002,  1200- WOOZ  Sot, 
0600-11002.  1400-21002  Son.  O!  40  hr  HO.  CSTMJ  16-30  to  33  +  30,  12  h.  Hi,  33+30  to 
20-20,  24  hr  HI.  ®40W  ovfcl  U*  to,  21. 

COMMUNKATtOM 

RONOEAUX  COMTROC  -125.1 
TOULOURC  mrO-119.7 
ROOM  OP*-119.1  A/D  Hww* 

RADIO  A IOO  TO  NAVIOATION 

N09  (10  NM-W)  (A1)  tZ  3B7  44*2*'N  02*2*1  190*  2.4  NM  to  Fid. 

•  XS-ORG  319*  ICZR  U  110.1/994.4  GIU*  Stopt  3.2*  0900-1100Z  1900-2100Z  Mww  Fri,  0900-1100Z, 

1300-99+30  Sot)  0000- 11002,  130Q-SS+30  md  O/R  1  hr  prtor  d-top  %m. _ 

ST.  BftICOC*  FRANC!  4T31N  0T4TW  (AOC)  OMT  +  X  +  2DT)  H-30.  L-7S 

CIV  490  U  K44(D  (ASA)  (S99)  (LFRT) 

FUCL®-(NC-C1A1) 

HEROD  NOME  RtatARM-CAUTION-UPN  W».  Trend*  m  W  tide  mi  ®dp»  rwy  10-20.  Mm  md 
mocNiwry  prtMM.  Opr  0490-0002,  2000-2200Z  Mu  Fri,  0700-1600Z  W,  0700-110QZ. 

1900- 1000Z  Sun  and  Kol,  OT  O/R  bUor*  19C0Z.  Idp  «ma  rpr.  ®4*9*'  <MI  Ug  My,  429T 
mRI  Up  Rft  Mr  Rwy  K).  401*  owbl  Up  Rwy  2E.  0O7OO-11OOZ.  1230- WOOZ.  dud  «ft  O/R 


ANPT  TmvIW.4  119.7b 

NOR  (39  NM-W)  (A1)  90  994  4R*92'37'*N  02*4T06”W  171*  1.7  NM  to  Fid 

VHF/OF  UORMR-119.7  119.4 _ 

A  O  ST.  TVIUIDCN,  RflGlUM  S0*4R'N  09*12*1  OMT  +  K+20T)  H-3C~6f.  L-SA 

RAF  24*  14,  *,  7  M9E®  (ASF)  (C-190)  (IMT) 

4ADUEMA3)  (0-10)  fUCL-(NC-CM,  0-199-140)  RCSAR  MFOX 
A-DEAR 

RWY  06  SAFf-OAR  RAK-9(R)  -  SAFf-RAJI  RWY  24 

(•20')  (1*99')  (729') 

AERODRORRE  RSIRARRDOpr  0700-1R00Z  Mon  Fri,  dU  lot.  Sun.  HU.  Ofefcr  ftyinp  0R00Z-SS  9M, 
Sun,  HU.  Wi.  00*77’  odd  Up  Rwy  0*.  0021'  oAl  Up  Rwy  24.  ®Nr  owW  w*. 
COMHNHCATIOM 

RCLOA  RADAR-276.9 

BEVUaaSR  AAR  COM-240.2  9*2.3  249.4  122  9  CE) 

RSVNMBN  TOWER-226.2  297.0  243.4  122.1  <B> 

RADIO  AIDS  TO  NAVIOATION 

TACAN  OVO  CHon  93  (40/29)  90*47'99MN  09*1Y4rK  At  FU. 

NO*  (W)  (AD  ST  910  30*4*'SrN  05*in*"E  0*0*  1.4  Nm  to  FU. 

UHF/VHF/0F  HORRER  1*2.3  294.0®  243.4*  122.9  (U*.  V) 

•  AAOAR-CUI  OCVINOCN  OCA.  909.4  9440  2010  249.4  227.9®  142.02  140.22  129.9  (E) 

RADIO/NAV  REttARRD®HprH.  ®OCA  —Mown. 

SALON,  (SALON  DC  FROVfNCf)  FRANC*  43*3*'N  09*071  QMT  +  X+2DT) 

FAF  194  14,  9  H69  (CON)  (SEE)  M-40-7S*  L-IIO,  T-3D 

FUEl-(NC-AJ®A  +  J®TA2®T0®)  OX  <LFMY) 

A  DEAR 

RWY  1*  OAORRR  -  RAARRR  RWY  94 

(OVRN)  (OVRN) 
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MISSION 

of 

Rome  Air  Development  Center 

MDC  plant*  and  execute*  research,  development,  test  and 
selected  acquisition  programs  in  support  o{  Command,  Control 
Communications  and  Intelligence  (C* I)  activities.  Technical 
and  engineering  support  within  areas  oi  technical  competence 
•u  provided  to  ESP  P rogram  Oi^ices  ( POs )  and  other  ESP 
elements.  The  principal  technical  mission  areas  one 
communications,  electromagnetic  guidance  and  contact,  sur¬ 
veillance  oi  ground  and  aerospace  objects,  intelligence  data 
collection  and  handling,  iniormation  system  technology, 
ionospheric  propagation,  solid  state  sciences,  microwave 
physics  and  electronic  reliability,  maintainability  and 


